Introduction:
ii) Distinguishing feature analysis: 1. From the unfiltered feature matrix, features that appear in all the 9 outbreak isolates but not in i) 55989 or ii) the 30 NCBI E. coli strains were identified as DFs.
2. The DFs were mapped to TY2482. 3 . Whenever a DF falls within the boundary of a coding sequence, the respective gene is given a hit. Those with high hits (>50) are referred to as "characteristic genes".
For details, please refer to Sims & Kim (2011) . Figure 1 . Phylogenetic tree produced using the current alignment-free method. Outbreak isolates were highlighted in red.
Results:
Our tree generally agrees with that reported by Konrad Paszkiewicz & Kat Holt built using a SNP-based approach (15-06-2011, http://bacpathgenomics.wordpress.com/2011/06/15/snpbase-phylogeny-confirms-similarity-of-e-coli-outbreak-to-eaec-ec55989/), both revealing a high similarity among the outbreak isolates and 55989 being the most closely related isolate sequenced thus far. However, we should note that the genetic difference between 55989 and the outbreak isolates in our FFP tree is greater than that in the tree built based on SNPs. Table 1 . Characteristic genes identified in the 9 outbreak isolates against 55989. Table 2 . Characteristic genes identified in the 9 outbreak isolates against the 30 NCBI E. coli strains.
Being the most closely-related strain sequenced so far, 55989 has been the target for direct comparison with the outbreak isolate(s) for quite some period of time. The presence of probably more than one prophages in the genome of outbreak isolates but not 55989 has been revealed. From Table 1 above, we could see that most of the characteristic genes belong to or are related to chromosomal phage elements, providing yet another piece of evidence for the presence of prophage(s), of which one is probably shiga toxin secreting, in the outbreak isolates when compared to 55989.
Due to constraints of methods used and/or data availability during the time of analysis, comparisons between all 9 outbreak isolates against all NCBI E. coli strains available thus far is limited. Features that are unique to the outbreak group but not in any of the other E. coli genomes have been analyzed here and the results suggested the presence of a totally novel or highly divergent prophage element which is unique to the outbreak isolates (Table 2) . Some more novel or highly divergent yet unknown proteins seem to contribute to the emergence of the outbreak group as well.
Concluding remarks:
Using an alignment-free phylogenetic approach, we further confirm 55989 being the most closely related isolate to the outbreak isolates sequenced thus far, again showing an EAECorigin of the outbreak isolates. However, the genetic difference suggested that 55989 is not a direct parent of the outbreak isolates. The outbreak group seems to harbor an additional unique prophage element and some unique yet uncharacterized proteins that could not be found in any other E. coli genomes sequenced so far.
